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H 3 MEHEHHfl J 1 MHM HOH HOTO TErYMEHTA UHCTHUEPKOMAOB 
nPM TPAHCnjlAHTAUMM HECnEU,Md>MHECKOMy X 03 AMHY 

T. FI. KpacHOiueKOB, H. C. ToMHjiOBCKaa 

TpaHcnjiaHTauHH uncTHuepKOHAOB Aploparaksis birulai ot ojinroxeT b reMOuejib HecneuntjiH- 
MecKHx xo3neB Gammarus lacustris conpOBonyziaeTCfl noTepen rjiHKOKajiHKca TeryMeHTOM uhcth h 
cenpeuMeH MeMOpaHHoro MaTepnajia TeryMeHTOM xboctoboto npnAaTKa, Bbi3biBaiomero jih3hc KjieTOK 
X03HHH3 no THny MeM6paHHoro nnLueBapeHHH. AeHaTypaunfl rjiHKOKajiHKca nepejx TpaHcnjiaHTaunen 
rjnoTapajib^erH^OM Be^eT k noBbiineHHK) Kancyjioo6pa30BaHnn h cenpeTopHOH aKTHBHOCTH TeryMeHTa 
UHCTbl. 


SamHTa rejibMHHTOB ot hmmy HHbix peaKunft xo3neB ocymecTBjineTCH noKpoB- 
HblMH TK3HHMH. IloCJieAHHe y pa3BHBaK)lUHXCH JIHHHHOK uecTOA npeACTaBJieHbi 
nepBHMHbiM JinpBajibHbiM TeryMeHTOM, aah KOToporo xapaKTepHo HajiHMHe MHKpo- 
BOpCHHOK. y 3pejlbix UHCTHUepKOHAOB 3TOT TeryMeHT COXpaHfleTCH TOJlbKO Ha noBepx- 
HOCTH XBOCTOBOTO npHAaTKa. B o6jiaCTH UHCTbl npH AH(J)(})epeHUHpOBKe jihhhhok 
oh npeTepneBaeT cymecTBeHHbie H3MeHeHHH, npHBOAHiUHe k cHH>KeHHio penapa- 
THBHblX CnOCo6HOCTeH H H3MeHeHHK) erO 3aLUHTHbIX CBOHCTB. 3 tHM, B 4 aCTHOCTH, 
06yCJ10BJieH0 B03HHKH0BeHHe H3 XBOCTOBOTO npHAaTKa AOnOJlHHTejlbHblX J1HMHHOM- 
Hbix oOojioneK — 3 K 30 uhct (KpacHomeKOB, 1980). OAHaKO cBe^eHHH 06 ocoOeHHO- 
CTHX peaJ!H3aUHH 3amHTHOH (J)yHKUHH pa3HbIMH MO^H(j}HKaUHHMH JIHHHHOHHOTO 
TeryMeHTa oTcyTCTByioT. B cbh 3 h c 3 thm h 3 mh 6biJio npe^npHHHTO H3yneHHe peax- 
uhh TeryMeHTa uhcth h xboctoboto npHAaTKa nocjie nepecaAKH uhcthucpkohaob 
HecneuHcj}HMecKOMy xo3HHHy. 


MATEPHAJ1 W METOAHKA 

JIhmhhok Aploparaksis birulai H3 ecTecTBeHHO HHBa3HpoBaHHbix ojinroxeT 
Lumbriculus variegatus , coOpaHHbix b TyHApe MayHCKOH hh 3 M 6 hhocth (cTauHOHap 
YcTb-HayH HBnC HBO AH CCCP), noMemajiH b 50 %-hhh pacTBop JloKKa 
Ha AHCTHJUiHpoBa hhoh boac h bboahjih c noMombio cTeKJiHHHOH nHneTKH b reMOuejib 
paKOB Gammarus lacustris. M3-3a orpaHHneHHoro nncjia jihhhhok 3KcnepHMeHT 
npoBe^eH b jxse cepHH: 11 aBrycTa 1986 3apa>KeHO 26 raMMapycoB h 2 ceHTfl6pn — 
47. KpoMe Toro, b aBrycTe npoBeAeHa cepnn no TpaHcnjiaHTaunn raMMapycaM 
jihhhhok, npeABapHTejibHO o6pa6oTaHHbix 2 %-HbiM pacTBopoM rjiiOTapajibAerHAa 
(3Kcno3HUHH OKOJio 20 mhh) c uejibio AeHaTypauHH rjiHKOKajiHKca. H3B/ieqeHHbie 
H3 rjiiOTapajibAerHAa jihhhhkh b TeneHHe 30 mhh npoMbiBajincb HeoAHOKpaTHO 
CMeHneMbiM pacTBopoM JloKKa. B 3 toh cepHH 6biJio 3apa>KeHO 10 raMMapy- 
COB. npH BCKpbITHH paKOB HaHACHO 23 JIHHHHKH, B TOM MHCJie Mepe3 0.5 CyT — 
4 (y o6pa6oTaHHbix rjnoTapajibAerHAOM— 1); 1 cyT — 5 (2); 1.5 cyT — v (2); 
2 cyT— 1 (1) h nepe3 5 cyT — 6 (0). JIhhhhok (j)HKCHpoBajiH b 6.5 %-hom pa- 


504 




CTBope rjiiOTapajibiierHAa Ha (})oc(})aTHOM 6yc})epe, otm biBajiH b caxapo3e, AonoA- 
HHTejlbHO (})HKCHpOBajIH B 2 %-HOM paCTBOpe HeTbipeXOKCHAa OCMHH H 3aJlHBa,lH 
b cMecb 3nOH-apa,iAHT. Cpe3bi roTOBHAH Ha yjibTpaTOMe LKB, KOHTpacTH- 
poBa.iH no PenHOAbAcy h H3ynaAH b 3JieKTpoHHOM m HKpocKone BS-500 (Tesla). 

PE3yjlbTATbI MCCJ1EAOBAHMW 

llpn nepecaziKe HaTHBHbix ahhhhok b nepBOH cepnn uepe3 0.5 cyT OTMeneHo pac- 
uinpeHne noAOCTH uncTnuepKOHAa c onecHeHneM CKOJieKca k 3aAHeMy noAiocy 
ahhhhok. Hepe3 1.5 cyT (MaKCHMajibHbin cpoK nepe>KHBaHHH raMMapycoB b 3toh 
cepnn) ahhhhkh BbirAHAHT 6ojiee npo3paHHbiMH, neM oObiHHo; KOJinnecTBO H3BecT- 
KOBbix Tejieu cHH>KeHo; CTeHKa uncTbi Hanpn>KeHa, 6ojiee jierKo noBpe>KAaeTCH 
npn KOMnpeccHH ; noABH>KHocTb CKOJieKca OTcyTCTByeT. Y 2 H3 3 ahhhhok HMeeTCH 
TOHKan Kancy.ia. Bo BTopon cepnn Bee ahhhhkh HanAeHbi npn KOMnpeccHOHHOM 
HCCJieAOBaHHH BCKpbITbIX >KHBOTHbIX, HTO He n03B0AHeT HCKAIOHHTb HaAHHHH BOKpyr 
hhx Kancyjibi, TepneMOH npn bckphthh. Hepe3 1 — 1.5 cyT ahhhhkh coxpaHHiOT 
oObIHHblH BH A, nOKpOBbl UHCTbl, XBOCTOBOTO npHAaTKa HHCTbie, CKOJieKC nOABH>K- 
HbiH. Cnycm 5 cyT nocjie nepecaAKn Ha noBepxHocTH ahhhhok HenocTOHHHo BbiHB- 
ahiotch pa3po3HeHHbie CKonjieHHH KJieTOK xo3HHHa, 6ojiee KpynHbie b oOjiacTH 
XBocTOBoro npH^aTKa. Y 3 H3 6 ahhhhok OTMeneHo yMepeHHoe pacuinpeHne noAOCTH 
UHCTHUepKOHAa. CKOJieKC nOABH>KeH, UHCTa yCTOHHHBa K KOMnpeccHH. JIhhhhkh 
BO BTOpOH cepnn MeHee H3MeHeHbI, HTO MO>KeT 6bITb CBH3aHO C Cf)H3H0J10rHHeCK0H 
nepecTpoHKOH pauKOB b ceHTnOpe b cbh3h c noAroTOBKon k 3HMOBKe. 

Ha noBepxHocTH uncTbi o6pa6oTaHHbix rAiOTapaAbAernAOM ahhhhok uepe3 
0.5 cyT 3aMeTHo 0TA0>KeHHe 3epHHCToro BeuxecTBa. JloKaAbHan aAre3HH kactok 
xo3HHHa npocAe>KHBaeTCH Ha xboctobom npHAaTKe. Hepe3 1—2 cyT BOKpyr ahhhhok 
4)opMHpyeTCH xopomo 3aMeTHan KancyAa c ouaroBbiMH otaokchhhmh nnrMeHTa. 
flpn KOMnpeccHH KancyAa Aerno pa3pymaeTCH — oct3tkh ee b bhac pa3AHMHOH 
BeAHHHHbl CKOnAeHHH KAeTOK X03HHHa COXpaHHIOTCH Ha nOBepXHOCTH UHCTbl H B 60Ab- 
uien CTeneHH — XBocTOBoro npHAaTKa. 

YAbTpaCTpyKTypa AHHHHOHHblX MOAH(|)HKaUHH TeryMeHTa UHCTHUepKOHAOB 
A. birulai He OTAHHaeTCH ot xapaKTepHon jxjik Apyrnx anAonapaKCOHAHbix ahhhhok 
(K pacHOiueKOB, Hhkhihhh, 1979a, 19796; KpacHomeKOB, 1982). Hapy>KHbin chh- 
UHTHH TeryMeHTa UHCTbl 3anOAHeH OAHOpOAHbIM 3AeKTpOHHOnAOTHbIM BemeCTBOM, 
HeceT Ha noBepxHocTH KynoAOBHAHbie roMOAorn mhkpotphxhh. Ha BepuiHHe noc 
hhx UHTonAa3MaTHuecKan MeMOpaHa TeryMeHTa nepexoAHT b H3BHTbie TpyOoHKH, 
npOHH3bIBaiOHI,He TAHKOKaAHKC H BbIXOAHLUHe Ha erO nOBepXHOCTb. TAHKOKaAHKC 
npeACTaBAeH MoiuHbiM CAoeM (})H6pHAAHpHoro MaTepnaAa. B HeM BbiAeAHeTCH 
TOHKHH npHMeMOpaHHblH CAOH, OTAHHaiOLUHHCH MeHbHieH TOAIUHHOH H nOBblHieHHOH 
nAOTHOCTbK) ynaKOBKH BOAOKOH. CBH3H nOBepXHOCTHOrO CHHUHTHH C UHT0H3MH 
TeryMeHTa HeMHoroHHCAeHHbie, coAcp>KaT KaHaAbUbi, nepexoAnmne b nopbi-KaHaAbi. 
Xboctoboh npnAaTOK npnKpbiBaeT 33AHHH noAioc ahhhhkh, pa3AeAeH rAyOoKHMH 
HHBarHHaUHHMH Ha CKAaAKH, OrpaHHMeH TOHKHM CHHUHTHaAbHbIM UHTOnAa3MaTH- 
HeCKHM CAoeM, HeCymHM MHKpOBOpCHHKH. 

Hepe3 0.5 cyT nocAe TpaHcnAaHTauHH Ha noBepxHocTH uhcth BbiHBAHeTCH 
HepaBHOMepHoe HCTOHueHne rAHKOKaAHKca, BnAOTb ao noAHon noTepn Hapy>KHoro 
caoh. B Apyrnx ynacTKax nponcxoAHT «onycTomeHHe» rAHKOKaAHKca — Ha MecTe 
nAOTHOH B0HA0K006pa3H0H MaCCbl BblHBAHeTCH KpynHOneTAHCTaH CeTb. BHyTpeH- 
hhh caoh rAHKOKaAHKca bo Bcex cAynanx He npeTepneBaeT 3aMeTHbix H3MeHeHHH 
(pnc. 1, /; cm. bka.) . Ha noBepxHocTH uncTbi Ha 6a ioasiotch AOKaAbHbie CKOnAeHHH 
3epHHCToro BemecTBa, (})parMeHTbi h opraHeAAbi pa3pymeHHbix kactok xo3HHHa, 
nHKHOTHHecKne HApa. XapaKTep H3MeHeHHH nepe3 1 —1.5 cyT cymecTBeHHO He 
MeHHeTCH, HO B 3TH CpOKH HaUi,e BCTpeuaiOTCH CKOnAeHHH AeTpHTa, aAre3HpOBaH- 
Hbie Ha noBepxHocTH rAHKOKaAHKca. Ohh 6oAee nocTOHHHbi b nepeAHnx oTACAax 
ahhhhok, b6ah3h BbixoAHoro KaHaAa h b npocBeTe nocAeAHero. B rAy6nHe 
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BbixoAHoro KaHajia HepeAKH OTAO>KeHHH nHrMeHTa Ha noBepxHOCTH TeryMeHTa, 
KOTopbie b 6ojiee no3AHne cpoKH MoryT nojiHOCTbio 3aKpbiBaTb ero npocBeT. 

B6jih3h (J)parMeHTOB KJieTOK xo3HHHa rpynnnpyiOTCH TpyOoHKH, B03HHKaiomHe 
npH hx pacna^e Be3HKyjibi. Tpy6oHKH o6pa30BaHbi uHTonjia3MaTHqecKOH MeM6pa- 
hoh TeryMeHTa h hbahiotch HenocpeACTBeHHbiM npoAOA>KeHHeM H3BHTbix TpyOoneK, 
CBOHCTBeHHbix TeryMeHTy oObiHHbix ahhhhok. CeKpeTHpyeMbie TeryMeHTOM TpyOoHKH, 
Be3HKyjibi Hepe^KO h3xoahtch b HenocpeACTBeHHOM KOHTaKTe c (J)parMeHTaMH 
H KJieTKa MH X03HHHa. B MeCTaX KOHTaKTa npOHCXOAHT J1H3HC MeM6paH KJieTOK, 
CBo6oAHOJie>KamHx hx opraHejui, b pe3yjibTaTe Hero ohh npeo6peTaiOT «H3T>eAeH- 
Hbift» bha (pnc. 1,/). Hepe3 5 cyT H3MeHeHHH TeryMeHTa aHajiorHHHbi onncaHHbiM, 
3a HCKAlOHeHHeM OAHOH AHHHHKH, y KOTOpOH Ha6AK)AaAOCb OTJIO>KeHHe 3AeKTpOHHO- 
nAOTHoro BemecTBa, npeAnoAO>KHTeAbHO nHrMeHTa, b Hapy>KHOM CAoe rAHKOKa- 
AHKca. ToAmHHa rAHKOKaAHKca b 3tom cAynae npn6AH>KaAacb k oObiHHon, ho oh 
coxpaHHA «onycTorueHHbiH» bha (pnc. 1,2). Ha 2 — 5-e cyTKH b TeryMeHTe uncTbi 
OTMenaeTCH TeHAeHunn k yBeAHneHHio hhcab nop-KaHaAOB, coAep>Kamnx b npocBeTe 
MeAKHe Be3HKyAbi . B napeHXHMe uncTbi oObiHHbi AereHepaTHBHbie H3MeHeHHH kactok, 
6oAee Bbipa>KeHHbie b uHTOHax TeryMeHTa, b bh jxe BaKyoAH3aunn unTonAa3Mbi, 
noHBAeHHH 6oAbHioro HHCAa ayTOcfiarocoM, H3MeHeHHH hctkocth h npopa6oTKH 
MeM6paH. B AByx CAynanx BbiHBAeH noAHbift HeKpo3 tk3hh CKOAenca h mefiKH. 

Ha TeryMeHTe xBocTOBoro npHAaTKa nepe3 2—5 cyT name, neM o6biHHO, BCTpe- 
HaiOTCH BeTBHlUHeCH MHKpOBOpCHHKH. AnHKaAbHbie OTAeAbI MHKpOBOpCHHOK HCTOH- 
naiOTCH, TepnioT MaTpnxc, TpaHC(|)opMHpyHCb b Ty6yAHpHbie CTpyKTypbi, KOTopbie 
(f)OpMHpyiOT AOnOAHHTeAbHblH Hapy>KHbIH «CAOH» (pHC. 2,/; CM. BKA.) . 

B 4 cAynanx OTMenaeTCH o6pa30BaHne xoporno Bbipa>KeHHOH KancyAbi Ha 
noBepxHOCTH XBocTOBoro npHAaTKa, cBH3aHHoe c MexaHHHecKHM ero noBpe>KAeHHeM 
npn nepecaAKe. Hepe3 2—5 cyT 6oAbuiaH nacTb napeHXHMbi xboctoboto npHAaTKa 
b 3thx cAynanx HeKpoTH3npoBaHa, cpeAH KAeTOHHoro AeTpHTa hmciotch KpynHO- 
onaroBbie OTAO>KeHHH nHrMeHTa, kactkh xo3hh Ha, nponBAHiomne pa3Hyio CTeneHb 
AereHepaTHBHbix H3MeHeHH h. Jlynuie coxpaHHiOTCH MbimeHHbie BOAOKHa, no KOTopbiM 
yAaeTcn npocAeAHTb ObiBuine KOHTypbi XBocTOBoro npHAaTKa. TeryMeHT coxpaHHio- 
LUHXCH y OCHOBaHHH XBOCTOBOrO npHAaTKa (|)parMeHTOB nOKpbIT HeCKOAbKHMH 
CAOHMH KAeTOK X03HHHa, KOTOpbie OTJiejieUbl OT MHKpOBOpCHHOK BblHieOnHCaHHblM 
CAoeM o6pa3yeMbix hmh TpyOoneK. OopMHpyiomancH KancyAa pacnpocTpaHneTcn 
Ha npHAe>Kamne ynacTKH uncTbi — 3Aecb uaSjuojxaejca HHTeHCHBHan HMnpemauHH 
rAHKOKaAHKca 3AeKTpoHHonAOTHbiM MaTepnaAOM-nnrMeHTOM. K nepeAHeMy noAiocy 
MomHOCTb h nAOTHocTb nnrMeHTauHH yMeHbiuaK)TCH, rAHKOKaAHKc npno6peTaeT 
odbiHHyio CTpyKTypy. Ha noBepxHOCTH ero HenocTOHHHO o6Hapy>KHBaeTCH caoh 
Tpy6oneK, HBAHiomHxcn npoAOA>KeHHeM H3BHTbix TpyOoneK TeryMeHTa. 

3th h3 MeHeHH h 6oAee Bbipa>KeHbi v ahhhhok, o6pa6oTaHHbix nepeA TpaHcnAaH- 
TauneH TAiOTapaAbAerHAOM, hto CTHMyAHpOBaAO KancyAoo6pa30BaHne h MeAaHH3a- 
uhio. PeaKUHH TeryMeHTa b 3thx CAynanx hocht M03aHHHbiH xapaKTep, hto 
o6T>HCHHeTCH HeoAHHaKOBOH CTeneHbio ero nopa>KeHHH. no Mop^OAomnecKHM 
KpHTepHHM MO>KHO BblAeAHTb TpH CTeneHH peaKUHH, Me>KAy KOTOpbIMH HMeiOTCH 
nepexoAHbie cJ)opMbi. npn TAyOoKHX noBpe>KAeHHHx nponcxoAHT HMnpemauHH 
rAHKOKaAHKca TeryMeHTa uncTbi nnrMeHTOM Ha bcio rAy6HHy. Hepe3 0.5 cyT 
nnrMeHT OTKAaAbiBaeTCH b BHAe KpynH03epHHCToro MaTepnaAa; no3AHee rAHKOKa- 
ahkc 3aMemaeTcn haothoh oahopoahoh Maccon, He otahhhmoh ot MaTpnnca noBepx- 
HOCTHoro chhuhthh TeryMeHTa uncTbi. TpaHHua nocAeAHero BbiHBAneTCH c TpyAOM 
no Hapy>KHOH uhtoha a3MaTHnecKon MeMOpaHe. MeAaHH3auHH noABepraeTCH h 
KAeTOHHbin AeTpnT Ha noBepxHOCTH TeryMeHTa. B 3thx ynacTKax HMnpemauHH 
rAHKOKaAHKca MO>KeT 6biTb MeHee Bbipa>KeHa (pnc. 1,5). B 30He nnrMeHTauHH 

BbIHBAHIOTCH XapaKTepHbie KAeTKH X03HHH3, OTAHHaiOlUHeCH nAOTHOH, OoraTOH 
pnOoCOMaMH UHTOnAa3MOH H KpynHbIM MHOrOAOnaCTHbIM HApOM, COAep>KaiUHM no 
nepncfiepHH 3AeKTpoHHonAOTHvio Maccv, KOTopan Ha TaHreHunaAbHbix cpe3ax mo- 
>KeT 6biTb npnHHTa 3a KpncTaAAOHAHbie o6pa30BaHHH. B unTonAa3Me t3khx 
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KjieTOK HMeiOTCH KpynHbie noAOCTH, BKAionaiomne 3epHHCTbi h MaTepnaji, Mopcf)o- 
jiornqecKH cxoahwh c OTAO>KeHHHM h nnrMeHTa. Mepe3 cyTKH h b 6ojiee no3AHne 
cpoKH TaKne KJieTKH npe/iCTaBjieHbi HApaMH c pa3pe>KeHHbiM m aTpn kcom , coxpa- 
HHIOLUHMH KOHAeHCHpOBa HH bIH MaTepHaJl. IloCAeAHHH MO>KeT pacnOJiaraTbCH B BH lie 
«KpHCTaJlJ10B» B KJieTOMHOM AeTpHTe. 

B MeHee noBpoKAeHHbix yqacTKax rjiHKOKajin kc Majio OTAnqaeTCH ot cboh- 
CTBeHHoro o6biqHbiM jinqHHKaM, ho b HeM BbiHBAHiOTCH MHoroqncjieHHbie Tpy6oqKH, 
pacnojiaraKDmnecH rpynnaMH h npOAOA>Ka iom,HecH 3 a npe^ejibi rjiHKOKajiHKca. 
B hx npocBeie o6Hapy>KHBaeTCH SAeKTpoHHonAOTHbin MaTepnaA, cxoahwh c 3anoA- 
HHIOLUHM nOBepXHOCTHblH CHHUHTHH TeryMeHTa Li, HCTbi. B nOCJieAHeM nOBbimeHO 
qncjio nop-KaHajiOB, npeACTaBAeHHbix npeHMymecTBeHHO paciuHpeHHbiMH nojio- 
CTHMH, COAep>KamHMH MeJIKHe Be3HKyJlbI. IloCJieAHHe BblACAHKDTCH Ha nOBepXHOCTb 
TeryMeHTa h yqacTByiOT, no-BHAHMOMy, b o6pa30BaHHH rjiHKOKajiHKca (pnc. 1,4). 

HapnAy c onncaHHbiMH hmciotch yqacTKH, cxoAHbie no CTpyKType c OTMeneH- 
HbiMH y ahhhhok, He noABepnunxcH B03AeHCTBHio rjiK)TapajibAerHAa. Hepe3 1.5 — 
2 cyT b 3thx jiOKycax, OAHaKO, OTMenaeTcn noHBAeHHe 6oAbmoro qncjia Tpy6oqeK 
CHapy >kh ot pa3pe>KeHHoro rjiHKOKajiHKea (pnc. 1 ,4). Tpy6oqKH h o6pa3yiomHecH 
npn hx pacnaAe Be3HKyjibi o6pa3yK)T CKonAeHHH no rpaHHue c c^opMnpyiomeHCH 
KancyAOH (pnc. 1,6); BOCCTaHOBAeHHH rAHKOKaAHKca He nponcxoAHT. Hepe3 5 cyT 
Me>KAy ceKpeTOM TeryMeHTa h KancyAon noHBAneTCH MeM6paHHbin KOMnAenc 
(pnc. 1,7). 

M03aHHH0CTb H3MeHeHHH CBOHCTBCHHa H TeryMeHTy XBOCTOBOTO npHASTKa. 
Mepe3 0.5 cyT Ha OoAbmeM npoTH>KeH h h ero noBepXHOCTH HaOAiOAaeTcn 
MaccHBHoe OTAO>KeHHe nnrMeHTa Me>KAy BopcHHKaMH, pacnpocTpaHHiomeecH ao 
OCHOB a HHH nOCAeAHHX (pHC. 2,2). llAOTHOCTb nHTMeHTa UHH B nOCAeAyiOLUHe cpoKH 

B03paCTaeT-MHKpOBOpCHHKH HAeHTHC|)HUHpyK)TCH C TpyAOM H HenOCTOHHHO. Me- 

AaHH3a uhh noABepra iotch TaK>Ke aAre3npoBaHHbie kactkh xo3hhh a h npoAyKTbi hx 
pacnaAa bo BHyTpeHH hx OTAeAax cf)opMHpyiomeHCH xancyAbi. MeHee H3MeHeHHbie 
yqacTKH TeryMeHTa npnypoqeHbi k ero HHBarnHauHHM b CKAaAKax XBOCTOBoro 
npHAaTKa. SAecb Ha MeMOpaHe m hkpobopchhok OTKAaAbiBa iotch MHoroqncAeHHbie 
MeAKne rpaHyAbi nnrMeHTa, BbiHBAHiomne h nonepeqHbie cbh3h Me>KAy MHKpo- 
BopcHHKaMH, oTqero nocAeAHHe npeoCpeTaiOT «moxh aTbi h » bha. OTAO>KeHHe 
nnrMeHTa nponcxoAHT h Ha noBepxHOCTH ceKpeTHpyeMbix MHKpoBopcnHKaMH Tpy- 
6oqeK (pnc. 2,5). 

Hepe3 1.5 — 2 cyT b 3thx yqacTKax caoh TpyOoqeK b HecKOAbKO pa3 npe- 
BblHiaeT TOAHXHHy MHKpOBOpCHHqaTOTO nOKpOBa. TpyOOHKH npOHH3bIBaiOT KAe- 
TOHHbiH AeTpHT h npoHHKaiOT Me>KAy npHAe>KamHMH reMOUHTaMH. Otaokchhh 
nnrMeHTa Ha MeMOpaHax TpyOoqeK b 3tot nepnoA MeHee Bbipa>KeHbi, ho MHKpoBop- 
chhkh coxpaHHKDT «MOXHaTbiH» bha, npenMymecTBeHHO 3 a cqeT pa3BHTHH none- 
peqHbix CBH 3 en h BbinnqHBaHHH noBepxHocTHon MeMOpaHbi (pnc. 2,4). B MecTax 
HenocpeACTBeHHoro koht3 KTa c u,HTonAa3MaTnqecKHMH MeM6paHa mh reMouHTOB 
TpyOoq KH BbI3bIB3K)T HX AH3HC H npopaCTaiOT B U,HTOnAa3 My KAeTOK X03HHH3, 
rjxe o6pa3yKDT CKonAeHHH, paapyrnan npnAOKamnn MaTpnKc h MeMOpaHbi opraHeAA 
(pnc. 2,5) . Hepe3 2 cyT MecTaMH Ha 6a ioasctch OTAeAeHne caoh Tpy6oqeK ot Henpo- 
TnqecKHx Macc h c|)opMHpy lomencH KancyAbi MeM6paHHbiM kom nAencoM, o6pa3y- 
eMOM HCTOHqeHHbiMH OTpocTKa mh reMouHTOB (pnc. 2,6). OparMeHTbi kactok xo- 
3HHH3 B npeAeAaX CAOH MHKpOBOpCHHOK H CeKpeTHpyeMbix HMH Tpy6oqeK CT3H0- 
bhtch MeHee MHoroqncAeHHbiMH, HeKpoTnqecKne Maccbi pe3op6npyioTCH. 

OBCy^AEHHE PESyjlbTATOB 

B HacTonmee BpeMH paccMaTpnBaiOTCH Ase ochobh bie KOHuenunn npoTHBOAen- 
ctbhh napa3HTa samnTHbiM peaKunn m 6ecno3BOHoqHbix x03neB — nyTeM «MOAe- 
KyAHpHon» mhmhkphh h pa3pymeHHeM reMouHTOB. MoAeKyAHpHaH mhmhkphh npe- 
Aynpe>KAaeT aAre3Hio reMouHTOB Ha noBepxHOCTH TeryMeHTa napa3HTa, b qacT- 
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HOCTH 3a CMeT ero (j)H3HKO-XHMHHeCKHX CBOHCTB, 3aTpyAHHK)mHX paCn03HaBaHHe 

TeryMeHTa KaK nywepoAHon noBepx hocth (Lackie, 1983; Richards, Arme, 1985), 
no KpanHen Mepe b cneun(})HHecKOM X03HH He. OHa odecnenHBaeTcn b ochobhom 
H aAMeMdpaHHbiM cjioeM TeryMeHTa — iviHKOKajiHKCOM. J ] Ih3hc reMouHTOB peajiH- 
3yeTcn (j)arouHT030M ceKpeTnpyeMoro c noBepxHOCTH TeryMeHTa MaTepnaAa 
(Richards, Arme, 1985). flpeAnoAaraeTCH, hto H3MeHeHHe CTpyKTypbi noKpoBHbix 
TKaHeft npH AH(j)(})epeHUHpoBKe ahhhhok rejibMHHTOB conpoBO>KAaeTCH h cmchoh hx 
3amHTHbix cbohctb (KpacHomeKOB, 1982; KpacHomeKOB, Hhkhluhh, 1986) — 
nepexoAOM k MeHee 3HeproeMKHM 3amnTHbiM peaKunn m, cnocodcTByiOLUHM AAHTeAb- 
HOMy nepe>KHBaHHio ahhhhok b coctohhhh Ananay3bi. 

flepecaAKa uncTnuepKOHAOB Hecneunc^HHecKOMy xo3HHHy aKTHBH3HpyeT 3amnT- 
Hbie peaKUHH TeryMeHTa. ripn 3 tom H3MeHeHHH TeryMeHTa UHCTbi h xBOCTOBoro 
npH^aTKa HMeiOT KanecTBeHHO pa3AHHHbin xapaKTep, hto no3BOJineT c^ejiaTb 
BbiBOA, hto MOJieKyjmpHan mhmhkphh h ceKpeun h TeryMeHTOM MeMdpaHHoro MaTe- 
pnana peajiH3yeTCH OAHOBpeMeHHO n b 3aBiicHMOCTH ot KOHKpeTHbix ycAOBHH 
npeodjia^aeT oahh H3 3thx kom noHeHTOB 3amHTHOH peaKUHH napa3HTa. 

r ji HKOKan hkc npeAOTBpamaeT aAre3Hio kactok xo3HHHa Ha noBepxHOCTH Tery¬ 
MeHTa h pa3BHTHe, t3khm o6pa30M, npouecca HHKancyjinuHH. Oh aoct3tohho 
3(})(})eKTHBHO 3amnmaeT KaK TeryMeHT UHCTbi, Tan h XBOCTOBoro npHAaTKa, xoth 
TOJiiuLHHa ero Ha noBepxHOCTH nocneAHero bo MHoro pa3 MeHbine, neM b o6a3Cth 
UHCTbi. TeryMeHT uucth nocne nepecaAKH HecneuncjmHecKOMy xo3HHHy 6bicTpo 
TepneT Han6oAee molahwh Hapy>KHbin caoh rAHKOKaAHKca, coxpaHnn BHyTpeHHHH 
npaKTHnecKH Hen3MeHHbiM b TeneHHe Bcero cpona h a 6a K)Ae h h h , Aa>Ke b cAynae 
rn6ejiH ahhhhok. TaKHM o6pa30M, Mopc^OAornnecKHM pa3A hh hhm Hapy>KHoro 
H BHVTpeHHerO OTAeAOB TAHKOKaAHKCa UHCTbi COOTBeTCTBVeT HX 4)\HKUHOHaAb- 
Han An4)c})epeHUHpoBKa, npeAnoAaraiOLuan HeoAHHaKOBvio poAb pa3Hbix 30H 
TA HK0K3A HKC3 B aAanTaUHH K X03HHHV. 

3amHTHan peaKUHH tahkokua HKca HMeeT AOKaAbHbin xapaKTep h npn pa3BHTHH 
HHKancyAHUHH, HanpHMep HHAVUnpoBaHHon noBpe>KAeHneM npHAe>Ka luhx ynacTKOB 
XBOCTOBoro npHAaTKa, OKa3biBaeTCH HeAOCTaTOHHOH. B 3thx CAvnanx nponcxoAHT 
HMnperHaUHH rAH KOK3AHKCa UHCTbi MeAaHHHOM B 30He BOCnaAHTeAbHOH HHCf)HAbTpa- 
uhh c nocAeAVtOLueft aAre3nen reMOUHTOB h mccthoh h HKancvAHunen, He pacnpo- 
CTpaHHiOLuencH, oAHaKO, Ha HenoBpe>KAeHHyio noBepxHOCTb uhctw. AHaAornnHan 
KapTHHa HadAiOAaeTCH h npn AeHaTypaunn rAHKOKaAHKca o6pa6oTKOH rAioTapaAb- 
AerHAOM. rio-BHAHMOMy, TAHKOKaAHKC MeHee 3(J)Cf)eKTHBeH npn 33LUHTHOH peaKUHH 
no Tnny MeAaHH3aunn, neM HHKancyAHUHH. 

AAre3HH reMouHTOB Ha noBepxHOCTH TeryMeHTa HHAyunpyeT ceKpeumo MeM6- 
paHHoro MaTepnaAa MHKpoBopcnHKaMH xboctoboto npHAaTKa h roMOAoraMH 
MHKpoTpHXHH UHCTbi. 3Ta ceKpeunn 6oAee xapaKTepHa aah TeryMeHTa xboctoboto 
npHAaTKa. riepBOHanaAbHo OHa npoHBAneTCH b BHjxe rnnepTpocJniH mhkpobopchhok 
c B03HHKH0BeHneM pa3BeTBAeHHbix cf)opM. B CAynae HauaAa HHKancyAHUHH npn 
MexaHHuecKOM noBpe>KA6HHH XBOCTOBoro npHAaTKa hah BCAeACTBHe AeHaTypaunn 
rAHKOKaAHKca, OHa npno6peTaeT pacnpocrpaHeHHbiH xapaKTep n BeueT k (fiop- 
MHpOBaHHIO AOnOAHHTeAbHOrO 3aLUHTHOrO CAOH noBepx MHKpOBOpCHHOK. 

Mopcf)OAorHHecKHe npH3H3KH ceKpeuHH c BepinHH mhkpobopchhok b bh Ae Be3H- 
KyAHpHOH TpaHC({)OpMaUHH HX 6bIAH H3BeCTHbI paHee H nepBOHauaAbHO TpaKTOBa- 
AHCb KaK npacymne oco6oh P33hobhahocth mhkpobopchhok, npenHTCTByiOLUHx 
CAaBAeHHio ahhhhok TK3HHMH xo3hh Ha (Bils, Martin, 1966). rio3AHee 6biAO noKa- 
3aHO, HTO Be3HKyAHpHbie paCUJHpeHHH, KaK H HeTKOBHAHbie CTpVKTVpbl, Ha BepiHH- 
Hax MHKpOBOpCHHOK BCTpeHaiOTCH HepeAKO y AHHHHOK, pa3BHB3IOI_UHXCH npH CnOH- 
T3HH0H HHB33HH ( KpaCHOLUeKOB, HHKHLUHH, 1979a). npH TpaHCnA3HTaUHH AHHH¬ 
HOK HecneuHcf)HHecKOMy xo3hh Hy ceKpeunn npnodpeTaeT xapaKTep o6pa30BaHHH 
TpydoneK, He Tepmoruiix cbh3h c MHKpoBopcnHKaMH, hto cbh33 ho, no - b hah mom y, 
C BbICOKOH ee HHTeHCHBHOCTbK). 

CeKpeunn MeMdpaHHoro MaTepnaAa Ha6AiOAaeTCH h Ha noBepxHOCTH uhctm. 
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OHa peajiH3yeTCH nocpeACTBOM h 3 bht bix Tpy6oqeK, coxpaHHiomnxcH b t.ihko- 
KajiHKce Ha Mecie peAyunpyiomHxcH npn Anc})(j)epeHUHpoBKe TeryMeHTa mHK po- 
bopchhok, (j)yHKUHH KOTopbix a o HacTonmero BpeMeHH 6biJia HencHa. O^HaKO OHa 
aoct aTOM ho BbipaweHa ahwh npn onpeAeAeHHbix ycAOBnnx. y ahhhhok, TpaHC- 
n.iaHTHpoBaHHbix HaTHBHbi mh, Ha (})OHe noTepn tjihKOK aJiHKca BbiHBAneTCH He- 
3HaqHTe.ibHoe mhcjio ceKpeTHpyeMbix Tpy6oqeK b Meciax AOKaAH3aunn reMOUHTOB 
hah hx (J)parxieHTOB. JIh3hc nocjieAHHx ocymecTBAHeTcn h b OTcyTCTBne HBHbix npn3- 
HaKOB ceKpeuHH Tpy6oqeK, no-BHAHMOMy, 3 a cqeT MeM6paH h 3 bht bix Tpy6oqeK, 
BbixoAHHiHx Ha noBepxHOCTb rjiHKOKajiHKca. CeKpeuHH MeM6paHHoro MaTepnajia 
OTcyTCTByeT npn HMnperHaunn rjiHKOKajiHKca uhctw Me.iaHHHOM KaK b pe3yjibTaTe 
nepexoAa BOcnajiHTejibHOH pea k u hh c xboctoboto npnuaTKa Ha uncTy, TaK h npn 
noBpe>KAeHHH TeryMeHTa o6pa6oTKofl rAiOTapaAbAernAOM. Han6ojiee BbipaweHHan 
ceKpeuHH MeMdpaHHoro MaTepnajia Ha6AiOAaeTCH y o6pa6oTaHHbix rjnoTapajib- 
AerHAOM ahhhhok no nepn(f)epHH HMnperHHpoBaHHbix n h rMeHTOM yqacTKOB, rue 
TJI HK0K3A HKC COXpaHHeTCH, HO nOBpe>KAeHHH UHTOnJia3MaTH4eCKOH MeM6paHbI 
TeryMeHTa He nponcxoAHT. HHTeHCH(j)HKauHio ceKpeunn MeM6paHHoro MaTepnajia 
npn AeHaTypaunH rjiHKOKajiHKca CAeuyeT paccMaTpHBaTb KaK KOMneHcaTopHyio 
peaKUHio Ha noBpe>KAeHHe HaAMeM6paHHoro caoh. flpn 3 tom co3AaiOTCH 6jiaro- 
npHHTHbie ycjiOBHH aah noBbimeHHOH npoAy kuhh u,HTonjia3MaTHnecKOH MeM6paHbi 
UHTOHa mh TeryMeHTa, o qeM CBHAeTeAbCTByeT yBejiHqeHHe qncjia nop-KaHajiOB. 
npn noTepe rjiHKOKajiHKca npoueccbi chHT e3a b unTOHax HanpaBJieHbi npenMy- 
mecTBeHHO Ha ero B 03 MeLueHne. 

CenpeTupyeMbiH TeryMeHTOM MeM6paHHbin MaTepnaA Bbi3biBaeT jih3hc reMO- 
uhtob. Ho oh npoHexoAHT He nyTeM cJ)arouHT03a npoAy ktob ceKpeuHH reMO- 
UHTa mh , KaK 3to cqHTajiocb ao HacTonmero BpeMeHH, a b pe3yAbTaTe pa3pyuieHHH 
UHTonAa3MaTHqecKHx MeM6paH kactok xo3hh Ha MeM6paHaM h ceKpeTHpyeMbix Tpv- 
6oqeK, 3 a cqeT npncymHx noBepxHOCTHbiM MeM6paHaM TeryMeHTa pa3HOo6pa3Hbix 
th ApoAHTHqec khx 3H3HMOB (Lumsden, 1975). 3to, KOHeqHO, He HCKAioqaeT bo3mo>k- 
HOCTH AeCTpyKUHH KAeTOK X03HHH3 BCAeACTBHe 4>ar0UHT03a npOAyKTOB ceKpeuHH 
TeryMeHTa b BHAe Be3HK\A. Ho 3to ahlub qacTHbin cAyqan B3an moachctbhh 
TeryMeHTa c tk3hhmh xo3HHHa. MeM6paHHoe nnineBapeHne AHqHHoqHoro TeryMeHTa, 
HapHAy c 3 a luhtoh odecneqnBaeT pocT h MHrpaunio ahhhhok b TKa hhx xo3HHHa. 

3amHTHan peaKunn xo3HHHa Ha TpaHcnAaHTaunio ahhhhok raMMapycaM peaAH- 
3yeTCH o6pa30BaHHeM KAeTonHon KancyAbi h OTAO>KeHHeM nnrMeHTa. 06biqHO 
npHcyTCTBy k)t 06 a KOMnoHeHTa 3a luhthoh peaKunn, ho, KaK npa bhao, Ha noBepx- 
hocth napa3HTa npeo6AaAaeT oahh H3 hhx. Otaokchhc MeAa hhH a Ha UHTonAa3- 
m aTHqecKOH MeMdpaHe hah b rAHKOKaA hkc 6oAee noAHO HapymaeT 3amHTHyio 
(J)yHKUHK) nOKpOBHbIX TKaHeft. npH 4>OpMHpOBaHHH reMOUHTapHOH KancyAbi BHyT- 
peHHHe OTAeAbi pa3pywaiOTCH npoAyKTaMH ceKpeunn TeryMeHTa h b kohchhom 
cqeTe a hh h HKa H30AHpyeT ch ot TKaHen xo3hh Ha MeM6paHHbiM komhackcom. Bonpyr 
Hee B03HHKaeT meAeBHAHoe npocTpaHCTBO, hto npn onpeAeAeHHbix ycAOBH hx ao- 
nycKaeT B03M0>KH0CTb nepe>KHBaHHH ahhhhkh b xo3hhH e. B btom nAaHe o6pa3o- 
BaHne KancyAbi 6e3 MeAaHH3aunn noKpoBHbix TKaHen — MeHee 3(})(})eKTHBHbiH nyTb 
3aLUHTbi, C03AaiOLUHH npeAnocbiAKH aah ocBoeHH h b (})HAoreHe3e hobwx, Hecneun- 
(J)h qec kh x aah AaHHoro napa3HTa xo3neB, b q bcthocth nyTeM HHAyKunn KancyAO- 
o6pa30BaHHH Ha paHHnx CTaAHHx OHToreHe3a. H3yqeHne ceKpeTopHon aKTHBHOCTH 
TeryMeHTa, KaK h cooTHomeHHH KAeToq hoh peaKunn h MeAaHH3a uhh Ha BHeApeHne 
napa3HTa, no3BOAHiOT cyAHTb o CTeneHH aAanTaunn b AaHHOH cncTeMe «napa3HT— 
X03HHH» H Ha 3TOM OCHOBaHHH KOCBeHHO — O AAHTeAbHOCTH ee CyIHeCTBOBaHHH. 

noAo6Hbie nccAeAOBaHHH npeACTaBAHiOT hHT epec h npn oueHKe bo3mo>khocth 
rocTaAbHon paAnaunn Ha AnqnHoqHon CTaAnn c ocBoeHneM toh hah hhoh rpynnbi 
6ecno3BOHoqHbix. 

npn h HTepn peT a uh n npnBeAeHHbix AaHHbix TaK >Ke cAeAyeT h m eTb b BHAy, 
hto 3aiHHTHbie peaKunn TeryMeHTa b 3HaqnTeAbHOH CTeneHH onpeAeAHiOTCH pe- 
3HCTeHTHOCTbio opraHH3Ma xo3 HhH a. Mbi He pacnoAaraeM AOCTaTOHHbiMH AaHHbiMH 
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;yifl o6cy>KAeHHfl sthx acneKTOB. Ho pa3JiHMHH pe3yjibTaTOB TpaHcnjiaHTaunn 
jihmhhok, npoBeAeHHOH b aBrycTe h ceHTH6pe, npeAnojiaraiOT, hto y raMMapycoB 
HMeiOTCH nepnoAbi apeaKTHBHOCTH, Kor^a ohh b MeHbmeH CTeneHH OTBenaiOT Ha 
BHeApeHHe napa3HTa. C sthm MoryT 6biTb CBH3aHbi ce30HHbie BapnauHH HHBa3HH 
npOMe>KyTOHHbIX X03HeB JlHMHHKaMH rejibMHHTOB. 
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CHANGES IN THE LARVAL TEGUMENT OF CYSTICERCOIDS DURING THE TRANSPLANTA¬ 
TION TO NONSPECIFIC HOST 

G. P. Krasnoshchekov, N. S. Tomilovskaya 
SUMMARY 

Native and glutaraldehyde-treated (for denaturation of glycocalyx) larvae of Aploparaksis 
birulai were transplanted from naturally infected oligochaetes Lumbriculus variegatus to haemocoel 
of Gammarus lacustris. The transplantation was accompanied by the loss of glycocalyx external 
layer of the cyst’s tegument and by the secretion of membrane material in a shape of tubes from the 
surface of microvillous integument of the caudal appendage. The secretion of tubes by the cyst’s 
tegument is well expressed only when glycocalyx is damaged by glutaraldehyde and at passing 
of inflammatory infiltration on the cyst from the caudal appendage during mechanical damage to its 
intactness in the process of transplantation. Tegument-secreted tubes caused lysis of haemocytes 
of the membrane digestion type accompanied by the destruction of internal departments of the 
forming capsule. Pigment deposits blocked the membrane material secretion from the surface of 
cyst’s tegument and caudal appendage. Membrane material secretion by the larval tegument creates 
prerequisites for its survival in a case of incapsulation and thus an opportunity for the use of new 
intermediate hosts in phylogenesis. 
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Phc. 1. TeryMeHT UHCTbi. 

1 — noTepfl rjiHKOKajiHKca, ceKpeuwa MeMfipaHHoro MaTepwa^a TeryMeHTOM uhctw, CKOnJieHMe ceKpeTHpyeMoro 
MaTepna^a y (})parMeHTOB KjieTOK xo3HHHa, X 18 000; 2 — OTjio>KeHHe ajieKTpoHHonjiOTHoro BemecTBa b pa3pe>KeH- 
hom rJiHKOKaJiHKce, X 33 000; 3 — MaccHBHbie ot^okchha nwrMeHTa b rjiHKOKaJiHKce m Ha no Be pxhocth uhctm, 
X 24 000; 4 — ceKpeuHfi mmK poTpy6oneK TeryMeHTOM uhctu nepe3 rjiHKOKajiHKC, MHo>KeCTBeHHbie nopbi-KaHaJibi 
B nOBepxHocTHOM chhumthh, X44 000; 5 — CKonjieHHe ceKpeTHpyeMbix TeryMeHTOM MHKpoTpyGoneK Ha nOBepXHOCTH 
pa3pe)KeHHoro rJiHKOKajiHKca, X25 000; 6 — CKonjieHHe Be3HKy^npHoro MaTepnajia y BHyTpeHHew noBepxHocTM 
4>opMHpyiomeHCH Kancyjibi, X 14 000; 7 — H3ojihuhh (popMHpyiomeHCfl Kancyjibi ot ceKpeTHpyeMoro TeryMeH¬ 
TOM MaTepnajia MeM6paHHbi M komiuickcom, X9000. BI7 — 6a3ajibHan njiacTMHKa: r — MMKOKaJiMKC; rB — 
BHyipeHHHft CJioii rjiHKOKaJiHKca; rM — reMOUMTbi; M — mhtoxohaphh; /7 — nHrMeHr, 77AT — nopbi-naHaJibi; 
T — TeryMeHT; TC — ceKpeTHpyeMbift TeryMeHTOM MaTepwaJi. 



Phc. 2. TeryMeHT xBOCTOBoro npHAaTKa. 

/ — Cjioh Tpy6o4eK b Hapy>KHOM OTAeJie mh KpoBOpcHHHaToro noKpoBa TeryMeHTa, X 52 000; 2 — OTJio>KeHHe 
n HTMeHTa MOKAy MHKpOBOpCHHKaMH B nepeXOAHOH 30He OT CJiadOH K H HT0HCHBHOH nHTMeHTaUHH, X 50 000; 
3 — Otaok^hha nHTMeHTa Ha noBepxHOCTH mhkpobopchhok b 30He cjiadon nHTMeHTauHH, X23 000; 4 — ceKpern- 
pyeMbie TeryMeHToM MHKpotpydOHKH cpeAH (JjparMeHTOB pa3pymeHHb[x reM ouhtob, X 23 000; 5 —ceKpeTHpyeMbie 
TeryMGHTOM MHKpOTpydOHKH B U.HTO[Uia3Me KJieTKH X03HHH3, X35 000; 6 — HCTOHMeHHbie OTpOCTKH reMOUHTOB 
no BHyTpeHHen rpaHHue (JjopMHpyiomeHCH Kancyjibi. MB — mhkpobopchhkh; 0 — hapo. OcxajibHbie o6o3HaneHHH, 

Kan Ha pHc. 1. 



